Development of a D-alanine sensor for the monitoring of a fermentation using the improved selectivity by the combination of D-amino acid oxidase and pyruvate oxidase.
A D-alanine (D-Ala) sensor for the monitoring of a fermentation process was developed using flow injection analysis (FIA). The FIA system consisted of a D-amino acid oxidase (D-AAOx) reactor, a Pyruvate oxidase (PyOx) electrode and a contrast electrode in the flow cell, and through the oxidation of D-amino acids in the D-AAOx reactor, pyruvic acid was formed only from D-Ala. The pyruvic acid was further oxidized with PyOx via the D-AAOx reaction. The amount of oxygen consumed in the PyOx reaction was proportional to the amount of D-Ala. It was possible to continuously repeat the assay up to 60 times at pH 6.8 and a flow rate of 0.18-ml min(-1). A linear relationship was obtained in the range of 0.1-1 mM D-Ala with a correlation coefficient of 0.987 and the detection limit was 0.05 mM. The relative standard deviation (R.S.D.) was 4.9% (n=5) for 0.5 mM D-Ala. The D-Ala content in some fish sauces was also determined using the proposed sensor system. The results obtained indicated a linear relationship between the amounts of D-Ala determined by the proposed sensor system and the conventional method. From the results, even if the substrate specificity of the enzyme (D-AAOx) was low, it was evident that the concentration of the original material (D-Ala) could be determined specifically when the first reaction product was changed by the second reaction (PyOx).